Thermal enhancement of new chemotherapeutic agents at moderate hyperthermia.
Hyperthermia enhances the cytotoxicity of some chemotherapeutic agents. We have studied the effect of moderate hyperthermia (41.5 degrees C) on the cytotoxicity of five new chemotherapeutic agents (docetaxel, paclitaxel, irinotecan, oxaliplatin, and gemcitabine) and melphalan against a spontaneous murine fibrosarcoma. The tumor was an early-generation isotransplant of a spontaneous C3Hf/Sed mouse fibrosarcoma, FSa-II. Hyperthermia was administered by immersing the tumor-bearing foot into a constant temperature water bath set at 41.5 degrees C for 30 minutes when the tumor reached 34 mm(3). Chemotherapy was administered intraperitoneally immediately before hyperthermia. Tumor response was studied by the mean tumor growth time and the mean tumor growth delay time. Hyperthermia significantly increased the tumor growth times of the animals treated with docetaxel, irinotecan, and gemcitabine at low dose and these drugs plus oxaliplatin at high dose. Docetaxel at high dose showed the greatest control of tumor growth by hyperthermia, with a 26% reduction. Concerning the taxanes, paclitaxel cytotoxicity was not enhanced by hyperthermia, but docetaxel was enhanced by hyperthermia at both doses of drug. Moderate hyperthermia increases the cytotoxicity of docetaxel, irinotecan, and gemcitabine on mouse fibrosarcoma. Paclitaxel did not show heat enhancement. Oxaliplatin and docetaxel showed greater heat enhancement when the drug dose was high.